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2.0 GROUNDWATER MONITORING SYSTEM 

The existing monitoring well network is comprised of I5 monitorirtg wells installed by the Ohio EPA and 

on•! monitoring well installed by M&E (GSS-MW2). The purpose of these wells was to detect :the 

presence of organic constituents in the groundwater and determine the' extent of their migration. An 

expanded groundwater monitoring program is herein proposed as a means to better define the plume and 

to routinely monitor groundwater for changes in the plume configuration and concentration. Figun~ I 

shows the locations of existing and proposed groundwater monitoring wells. Also shown on Figun: 1 

is the extent of the groundwater plume as currently defined, based· on the detection of any parameter at 

concentration levels above its drinking water maximum contaminant level (MCL). 

2.1 NEW GROUNDWATER MONITORING WELLS 

Based on discussion of the U.S. EPA and Ohio EPA comments on the initial version of this plan and 

comments provided on May I2, 1995, and June I2, I995, and the meeting held between the U.S. EPA 

and the GSS PRP Group on July 10, 1995, thirteen groundwater monitoring wells are proposed to be 

installed to help to define the extent of the plume to the north, south, and east of the GSS. Three new 

deep wells (GSS-MW3D, GSS-MW12, and GSS-MW13) are proposed within the GSS to provide 

additional information on the vertical distribution of contaminant concentrations and to define vertical 

hydraulic gradients. All new wells and piezometers will be designated GSS-1\IW(X) or GSS-P(X). 
/' 

/./Because a number of these wells will be installed off the GSS property, the locations are tentative!, 

: ~ pending access approval by the land owners. 
I 

\ 
\ 

Monitor well GSS-MW2 was installed by M&E in November 1994 to define the southwestern margin of 
I 

the plume. The boring log and well construction diagram for GSS-MW2 are contained in the December 

I, 1994, Operational Plan for the aquifer pumping test. Groundwater from GSS-I\1W2 was sampled on 

February 21, I995, and analyzed for Volatile Organic Compounds (VOCs). Chlorinated VOCs were not 

detected at GSS-MW2, however, acetone was reported at 14 J.Lg/1 but was also detected in the field blank 

at 38 J.Lg/1, indicating that the acetone detection for GSS-MW2 is likely a result of sampling or laboratory 

effects. Consequently, the southwestern limit of the plume has now been defined. Monitoring of GSS

MW2 will be continued. 
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Based on discussions at the March 20, 1995, meeting and site visit ,and subsequenc comments on May 

12., 1995, a total of thirteen additional monitor wells will be installed to more fully define 1:he 

grcundwater plume. Eleven of the wells will be installed to delineate the plume to the north (4 wells), 

south (1 well), and east (3 wells), and to provide a sentinel network between the GSS and the Village well 

field (3 wells). The other two wells (GSS-MW12 and GSS-MW3) are deep wells within the known plume 

as discussed below. Plans for installation of one of the new wells, GSS-MW1, were discussed in the 

December 1, 1994. Operational Plan and M&E comment response documents. However, access to the 

property has not been granted by the property owner. The well is proposed to be placed about 100 fc:et 

north of MW-8 to provide information on the northern extent of the plume (Figure 1) pending granting 

of ac:::ess to the property. 

The wells are proposed to be installed at the locations shown on Figure I, subject to being provided 
I 

access to the property. Monitoring wells GSS-MW3, GSS-MW3D, and GSS-MW4 would be located east 

of r.he Cherry Street Bridge to delineate the eastern margin of the plume and provide additional 

monitoring of the vertical distribution of the plume. The U.S. EPA and Ohio EPA have suggested a 

fourth new well in this area. However, considering the limited area and access difficulties to the east of 

the bridge, it is herein proposed that two shallow wells, GSS-MW3 and GSS-MW4, and one deep wc:ll 

pairing GSS-MW3 be installed to monitor the water quality in the area. The U.S EPA has agreed to 

allow the GSS PRP Group to install and sample these proposed wells and to evaluate the results. If 

necessary, consideration will be given to the need for additional wells. Proposed monitoring wells GSS

M'~'5, GSS-MW6, and GSS-MW11 would be placed north of Palmer Lane to define the northern extent 

of the plume along with GSS-MW1 discussed above. GSS-MW11 has been addc:d as a proposed well 

since the March 15 version of this plan, as recommended by the U.S. EPA and Ohio EPA. Well GSS

MW7 would be installed to determine the southern plume margin. At the March 20 meeting, the U.S . 
• 

EPA and Ohio EPA initially suggested two new wells to the south of the GSS rather than om:. 

Considering the limited area in question and the difficulties with access to the wooded area near Raccoon 

Creek, one well will be installed at this time. Wells GSS-MW8 through GSS-MWlO would be installed 

between extraction well GSS-EW1 and Village production well PW-1 now out of service, to provide a 

"sentinel" network beyond the western margin of the plume. The new wells will also be useful in 

defb.ing the groundwater flow directions and flow divides between the extraction w.:::ll EW-1, and Village 

production wells. 
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TABLE 1 
GRANVILLE SOL VENTS SITE 

GROUNDWATER MONITORING PROGRAM 
YEAR 1 

[ 

. ~ell ..... ) A Li···trl ~,1/1 ... ·····~~············· r x~~~it / ......................................... sv_,:,M, .... _~!.OC:_,tiiliim···········s .. : ..... ' .. ; ... • .. :_ ............................................ :i~, ! M~~~~~-l 
'·=· ..................... ' .. > >'<·-·· • . ·C . ? ? ...... •_ .... •_ ...... __ ..... __ .... •_ .... •_ .... • ....... __ ... -•_ ... •_ ....... A. __ .. ···_ ....... _ ... •_ ...• • ... •• ........ __ .·'n ....... ·_ ..... ·_ .... •_ ..... •_ .. ·'n_ ..... ·_ ... ·_ ... •'_ ... _ .... ~_ .. ·'_ ...... _.·'_ .. ·'an._ .... ·_ .. ·'_ ... ·_ ..... ·_ ...... - __ ... · __ .·'_.···_ ...... _ .. ·'Y .• •_ ..... ·_ ..... __ .·'·.··'···._ .... • __ .. ·.·_ .... ' •... ·'····•l .... ~_ ............. -·-ii;ii OX' • , ~Y- > •••>> }'. ·-< ............... > .·.· .... ·.·.. -===<AMUiiiDv=:=:=:=:=. = =·=-:-:-:-:-:-:-·-:-·-· =·:-. :-:-:-: = ; __ .. • ... _,::._ .... ·._,! __ ... i_,:.·_ ... • .. :._ .. • ... _ .... _~-.. ··• .... :=._,: __ .'~_ .. : .. __ ,:= ... • ... _ ... :=._,• ... _ .. ·_,:·_,:._:.·.:_'_• .. '.•_ ... :~._ .. • ... _ ... :_,•. __ .. : ... : .• __ ,:.,: __ ,: ... '·,'_,··_,· .. ··_,:_ ........ _,:_.·_ .. ~-_ .. :_,:_,:_.·_ ... •._,:.·.··._,:. __ ,!=._,: ___ .. •.·._ .. ~-.. ;_ .. _,'·j·• ... ::._ .. ~.•_ ... •_,·.~--... '._,·· ·· ·, .... ;,, ......... <• •• uv · { ...... ................ · .·· .. ·. ·.·.· .. ·.·· ·xr.n.uww•• ·•• .. c ·:. 

MW-1 ./ ./ 

MW-2 ./ 

\1W-2D ./ 

\1W-3 ./ 

\fW-4 ./ 

l\.fW-4D ./ ./ 

MW-4D2 ./ ./ 

fv[W-5** ./ ./ 
1 ~ rvtW--6 ./ ./ 

,~-6D*•• ./ 

MW-7 ./ 

MW-7D ./ 

'J'v1W-8 ./ 

H;W-8D••• 
MW-Pl ./ 

GSS-MW2 ./ 

~~SS-MW14 (Formerlv HP-13) 

__!:l_P-14 (Piezometer) ./ 

' _ _!jp-15 (Piezometer) ./ 

S§S-Pl (Piezometer) ./ 

~.::'>S-P2 (Piezometer) ./ 

GSS-MWI* 

GSS-MW3* ./ 

GSS-MW3D* ./ 

GSS-MW4* ./ 

~~S-MW5* ./ 

GSS-MVv'6* ./ 

GSS-MW7* ./ 

GSS-MW8* ./ 

Groundwater Monitoring Program Plan 
8 

July 25. 1995 
at the Granville Solvents Site M&E for the GSS PRP Group 



All of the existing wells will be periodically checked for integrity. Any observed problems will be 

remt~died. If a given well has questionable integrity, the condition will be noted and abandonment of the 

well may be proposed to the U.S. EPA and Ohio EPA. 
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4.0 WELL INSTALLATION PROCEDURES 

4.1 CLEANING OF DRILLING EQUIPMENT 

Befcre and after each well installation, the drill rig and all down hole equipment will be cleaned with a 

high pressure, high temperature wash. Decontamination water and solids will be contained on a 

constructed pad, tested and properly disposed. Both will be collected in 55-gallon steel drums and the 

water will be collected and disposed through the air stripper currently operating on site. 

4.2 SOIL BORINGS AND SAMPLING 

To ensure screening of the wells over the proper interval, a soil boring will be drilled prior to each well 

and piezometer installation. Each of the borings will be sampled through 4 1.4 -inch inside diameter (ID) 

hollow stem augers from the ground surface to the targeted zone with a split-spoon sampler at two foot 

inter.'als. All soil cuttings will be properly contained. Soil cuttings from borings within areas of known 

soil impact will be tested and properly disposed. 

Soil samples collected during the drilling of GSS-MWI3 will be field screened for non-aqueous pha.se 

liquids as suggested by the U. S. EPA. Soil samples will be field screened for total VOCs by using 

either an HNu or an OVA and taking a reading every 6 inches within each 2 foot split-spoon referenced. 

To aid in the detection of non-aqueous phase liquid (NAPL), separation tests will be conducted with the 

aid of hydrophobic dye as described in Caben, et al., 1992, Evaluation of Visual Methods to Detect NAPL 

in Soil and Water. 

4.3 MONITORING WELL AND PIEZOMETER CONSTRUCTION 

All the new groundwater monitoring wells except the two proposed deep well.s will be constructed 

similarly to recently installed GSS-MW2. Riser casing will consist of flush threaded, 2-inch inside 

diameter (10), Schedule 40 PVC. The well screens will be constructed from flush threaded 2-inch inside 

diameter, lO foot long, 0.01-inch factory machined slot Schedule 40 PVC. Monitor well screens will 

be placed from 5 to 15 feet below the water table. Proposed wells GSS-MW4, GSS-MW6, and GSS

MW9 are shown on Figure 2 to illustrate examples of the planned screen depths a.nd elevations. (Note 

that not all proposed wells are shown on Figure 2.) The deep wells will be constructed of the same 
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4.4 SURVEYING 

An elevation reference point will be marked on the top of the riser casing of the well. The ground 

surface and top of casing (reference point) elevations for all wells will be determined to within 0.001 foot 

above mean sea level (AMSL) by a licensed ~rveyor. 

4.5 WELL DEVELOPMENT 

No sooner than 48 hours after installation, each monitoring well and piezometer will be developed. The 

well~; will be developed by the pump and surge method by alternately removing water with a properly 

decontaminated stainless steel surge bailer and pump. Development will continue until the turbidity of 

the water is substantially reduced based on visual inspection. Development water will be contained and 

placed in the on-site air stripper holding tank for treatment prior to discharge. 

4.6 GROUNDWATER MONITORING WELL SAMPLING 

The objective of the sampling procedure is to collect groundwater from these wells that are representative 

of the groundwater within the aquifer at that location. The following procedures wi.ll be followed to meet 

this objective. To be useful and accurate, a groundwater sample must be representative of the particular 

saturated zone of the substrata being sampled. the physical, chemical and bacteriological integrity of the 

sample must be maintained from the time of sampling to the time of testing in order to keep any chang1::s 

in water quality parameters to a minimum. The collection of a groundwater sample is made up of the 

following steps: 

1) Fill out sample labels for each of the required sample containers and place labels onto 

appropriate sample containers. 

2) Open well cap and use OVA to monitor the escaping gases at the wellhead. 

3) Sound the well for total depth and water level; record these data in field notebook. 

4) Lower pump into the well to a short distance below the water Iev~::I and begin purging, 

apprmdmately 3 to 5 well volumes. 

5) After purging, ensure that groundwater samples are representative of actual conditions. 

Samplers must work efficiently to minimize the loss of groundwater contaminants and the 

introduction of foreign contaminants. To present contamination of samples, the sample 
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5.0 SAMPLING A.L"'D ANALYSIS 

Tht! following sections describe the procedures for collection and analysis of groundwater and treatml!nt 

system samples and the measurement of water levels. 

S.l GROUNDWATER SAMPLING PARAMETERS AND FREQUENCY 

Subs·~ts of wells will be monitored quarterly, semi-annually, and annually as listed in Table 1. Seven 

wells (MW-8, GSS-MWl, GSS-MW-6, GSS-MW8, GSS-MW9, GSS-MWlO and GSS-MW14 (formerly 

HP-13)) will be sampled quarterly. These wells were selected for the most frequent sampling because 

they a.re located near the leading edge of the plume, in the direction of the well field. Seven wells (GSS

MW2, GSS-MW3, GSS-MW3D, GSS-MW4, GSS-MW5, GSS-MW7, and GSS-MWll) will be sampled 
' semiannually. The semiannual wells are located near the northern, eastern, and southern fringes of the 

plume. Data for semiannual and quarterly wells will allow monitoring for c:hanges in the plume 

configuration. Ten wells, located generally within or near the areas of highest concentrations (MW-1, 

MW-20, MW-40, MW-402, MW-5, MW-6, MW-70, MW-Pl, GSS-MW12 and GSS-MW13) will be 

sampled annually primarily to monitor for changes in concentrations over time due w removal of the most 

highly impacted water at GSS-EW2. The need for sampling ofGSS-MW-13, MW-70, and GSS-MW12 

are detections above MCL, in other wells. 

All groundwater samples will be analyzed for VOCs using U.S. EPA method 524.2. Appendix A 

provides a list of the monitoring parameters and detection limits. 

Consideration was given to the need for monitoring for semivolatile ~rganic compounds (SVOCs) and 

metak On January 30, 1991, and March 26, 1991, groundwater samples were analyzed for SVOCs. 

The U.S.EPA states in the Screening Site Inspection Site Evaluation of November 29, 1993 that no 

positi~·ely identified SVOCs were detected in any of the samples. Samples of the influent from the 

extrac:tion wells have been collected since the treatment system has been in operation. The influent and 

effluent data are listed on Appendix B. The only SVOC detected in the treatment system influent and 

effluent is bis(2-ethylhexyl)phthalate. This compound has been reported in all influent and effluent 

samples at concentrations ranging from 0.9 to 45 J.Lg/1, with most detections estimated at below 10 JLgll. 

As nNed in the January 31, 1995 Aquifer Pumping Test Report, it is likely that the detection of bis(2-

ethylhexy!)phthalate is attributable to the plastics used in the treatment system piping. To provide an 

Ground .11ater Monitoring Pro.gram Plan 
at !he Gran ville Solvents Site 16 

July 25, !995 
M&E for !he GSS PRP Group 



be n:quired. All samples for metals will be analyzed by using U.S. EPA Methods 6010 and 7470. 

Appt:ndix A provides a list of monitoring parameters and detection limits. Effluc~nt water samples will 

continue to be collected and analyzed for metals as required to meet the substantive: requirements set f011h 

by the Ohio EPA for NPDES discharge. 

5.2 GROUNDWATER SAMPLING PROCEDURES 

5.2.1 Decontamination 

To reduce the possibility for cross contamination, dedicated pumps will be pla1;ed in the wells. All 

non-dedicated measuring, purging, and sampling equipment will be decontaminated prior to purging and 

sample collection. Decontamination will include washing all development and sampling equipment with 

a non-phosphate laboratory detergent, potable water rinse, a methanol rinse as necessary (not used for 

pump decontamination), followed by a triple rinse with laboratory grade deionized water. 

5.2.2 Water Level Measurements 

During all sampling events and hydraulic performance evaluations, groundwater elevations will be 

determined in all available wells and piezometers. If groundwater sampling will be performed, a 

complete circuit of water levels will be measured before purging and sampling. Water level 

measurements will be recorded beginning with the non-impacted wells, progressing to the slightly 

impacted wells, and ending with the wells most highly impacted. Measurements will be made 

consecutively in a minimal amount of time. Groundwater levels will be measured with respect to 

surveyed reference points marked on the riser casing of each well. The elevation of Raccoon Creek will 

be measured from the surveyed location on the Cherry Street Bridge. Water levels will be obtained using 

either an electrical water level tape and probe or a chalked, weighted surveyor's tape. The procedun:s 

for measuring water levels will be as follows. 

l. Check operation of recording equipment above ground. Prior to opening the well, don 

personal protective equipment as required. 

2. All ground water level measurement devices must be decontaminated at each location to 

prevent cross contamination of wells. 

3. Record all information in the field notebook. 
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5.2.4 Sample Collection 

Samples will be obtained with the same pumps used to purge the well. The pumping rate will be reduced 

before sampling to provide a flow of approximately 100 mL per minute to minimize agitation. Samples 

will be collected by pumping directly into each of the required containers. Bottles will be filled 

completely, but will not be overflowed. The VOC bottles will be filled so that no headspace exists. 

The ~;amples for VOC analyses will be collected in 40 mL glass septum vials with Teflon-lined lids. No 

preservative will be added. The maximum holding time for VOCs is 7 days. SVOC analyses will be 

collected in 1 liter amber glass bottles, no preservative will be used and holding time for SVOCs is 7 

days until extraction. and 40 days to analysis after extraction. Metals analyses will be collected in 500 

ml plastic bortles and wi11 be preserved with nitric acid. The maximum holding time for metals is 180 

days except for mercury which is 28 days. 

A detailed field data sheet for each well will be completed during each sampling event. The field da.ta 

sheet will document actual sampling and purging procedures and observations. The integrity of all 

monitor wells will be checked and noted during each sampling event. 

5.2.5 Sample Handling 

To prevent misidentification of samples, a label will be securely fixed to each sample container. These 

will be waterproof and carry the following information: 

• Project name and number 

• Sample identification and number 

• Analytical parameter(s) and method 

• Initials of collector 

• Date and time of collection 

• Preservatives used 

The labels will be affixed to the appropriate sample containers at the laboratory, prior to shipment to the 

site, and completed in the field. 
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6.0 TREATMENT SYSTEM PERFORMANCE SAMPLING AND ANALYSIS 

Weeldy sampling of the air stripper influent and effluent began with the system start-up on December 2:0, 

1994 and continued through January 24, 1995. Sampling is now conducted on a monthly scheduile. 

Mol}rhlY sampling of the influent and effluent will continue during the treatability study. Following the 

treatability study, monthly samples will be collected for VOCs by U.S. EPA Method 524.2. 

Influent and effluent samples will be collected from sampling valve ports in the discharge line within the 

treatment building. The influent port used to sample the untreated groundwater is located on tile 

downstream side of the bag filter located between the 2500 gallon surge tank and the air stripper. The 

effluent port used to sample the groundwater after treatment is located on the back side of the air stripper 

on the east side of the blower. 

Sampling of the influent and effluent will take place when the transfer pump from the holding tank to the 

stripper is operating and has been operating for at least 5 minutes. During this 5 minute period, the 

influent and effluent sampling ports will be opened to allow flushing at a slow rate (approximately 0.5 

gallon per minute). The flushed water will be collected and recirculated into the holding tank for 

treatment after sampling is complete. After flushing, the port valves will be adjusted to reduce the flow 

rate to 100 mL/minute. The influent sample will be collected flrst followed by the effluent sample. 

The analytical results from the effluent sample will be used as the discharge values for the outfall. 
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MONITORING PARAMETERS AND DETECTION LIMITS 
(Continued) 

[2_:.2...1:••·•· \~i::...l!i·'~{;=· 1: ·'=······· .~r······~·['Gii~~~,t~l 
1.1.2.2-Tetrach.loroedwlc EPA 524.2 

r----------------+-----------r--~~---r------~------~-----------+----~------~1 
Chlorobcnzene EPA 524.2 

r·------------------r---------~r----~--~r--------~-----+------------~--~~------~1 
Styrene EPA 524.2 

~-------------------------._ ___________ ~----~--~---------~-------._ ______________ ~----~----~1 
-------------------r-----------~----------,-----~----------~------·----~~----------~1 

f\.cenapbtl!ene SW-8468270 

~-----------------------~-----------------~-----------~--------~-------~------------r-----------·-----~1 
1,2,4-Trkhlorobenzene SW-846 8270 

--------------------~-----------+----------~-------~-------~-------------+------------~· 
Hexachlorobenzenc SW-846 8270 

-·-------------------~------------~---------~-------~-------~-----------~--------
Hexachloroedwle SW-8468270 

~------------------~----------~--------~--------~------+---------~---------
llis(2-chlo roelhyl)edler SW-8468270 

::-Chloronapbdlalene SW-8468270 

~-----------------~----------~--------~--------~------+---------~------------~1 
· 1,2-Dichlorobcazi:De SW-8468270 

1,3-Dichlorobcnzeur: SW-846 8270 

~-----·-------------~----------~--------~--------~------+-----------~------------~1 
1,4-Dichlorobenzcae SW-8468270 

:: ,3 • -Dichlorobcnzidine SW-8468270 

------·-----------~----------~--------~------~------+-----------~------------~11 
~:.4-Dinitl'Jtoluene SW-8468270 

~------------------lr-----------+----------+----------------~-----·----~------------~1 
:<.,6-Dinit~~Jto1uenc SW-8468270 

r-·-----------------~----------~-----------~---------------+----------~--------·---~1 
Jlluorandu:ne SW-846 8270 

--·-----------------~----------~---------~------~------~----------~------------~ 

A-2 



·•Parameter 

Diethy I phthalare 

MONITORING PARAMETERS AND DETECTION LIMITS 
(Continued) 

-·----------------~----------~--------r-----~~-----+----------~----------~1 
Dimetllyl phtllalare SW-8468270 

~----------------~----------r---------r-------~-----T----------~----------~1 
B~nzo{al)antbraccue SW-846 8270 

~·----------------~------------~--------~------~-------+----------~--------·--~1 
Benzo(a.)pyrene SW-846 8270 

~·----------------~----------~~--------~------~-------+----------~--------·--~1 
Henzo(b)fluoranrheue SW-8468270 

~----------------~----------~~--------~------~-------+----------~--------·--~1 
llenzo(lf.)fluoranthene SW-846 8270 

~·----------------~----------~~--------~------~-------+----------~--------·--~1 
<:hey sene SW-8468270 

-----------------~----------~~--------~------~-------+----------~--------·--~ 
Acenaphthylene SW-846 8270 

~·----·----------~----------~--------~------~-------r--------~-----------~1 
Anthracene SW-846 8270 

llenzo(g ,b ,i)pery lene SW-846 8270 

~·----------------~----------~~--------~---------------+----------~--------·--~1 
Fluorene SW-846 8270 

Jlbenanthrene SW-8468270 

~----------------~----------~~--------~------~-------+----------~--------
J)iben:t(a,b.)andmlcenc SW-8468270 

-----------------~-----------r----------r-----~~-----+-----------~------
lDdencl(l,:!,3·.C,D)pyrene SW-846 8270 

~---------------~------------~---------+--------~------r----------+--------
Pyreru: SW-846 8270 

-----------------~----------~--------~----~~----_.--------~~------
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l'entacll!orophenol 

MONITORING PARAMETERS AND DETECTION LIMITS 
(Continued) 

···-·-····- </•_;;<(; < } ._••_ •• _ ••• pet_•_~:~_-·-':· ····-····················-················-u_._ •.• _:!!~etig_;_ •••••.••• ·< •••- ···••• i > < __ ._._ .•• _._·_:·_;_·.•----·-·····-···---·-·--.•-·---·---•.L_•·~-·~ttl-···.·_·_·_e __ ••.• _ •. _ ••.. _.;_ •..• _-.•..• -_._ •.• _-_._ •. _._ •. _ •• _._ ••. _ .. •·••- •· ·· >·_· M__!*hod ? < C ...... ) ~~~o~• ._ ... ,...,,.. 
SW-8468270 so pg/1 Cool to 4"C 2-1 L amber glass 7 days until extraction, 40 

days from extraction until 
allliysis 

--------------------------r----------------;---------------;----------~----------+--------------~------------·--~1 
I'benol SW-846 8270 10 pg/1 Cool to 4"C 2-1 L amber glass 1 days until extraction, 40 

days from extraction until 
allliysis 

~-------------------~--------~--------~~----~-------+---------~------------~1 
Elenzoic Acid SW-8468270 Cool to 4"C 2-1 L amber glass 7 days until extraction, 40 

days from extraction until 
allliysis 

--·----------------------r----------------;---------------;----------~----------+--------------~-----------·--~1 
2-Mcthylphenol SW-846 8270 10 pg/1 Cool to 4"C 2-1 L amber glass 7 days until extraction, 40 

days from extraction until 
allliysis 

-------·--------------r-------------r---------~~------~--------r-----------+-------------~1 
4-Mcthy !phenol SW-846 8270 10 pg/1 7 days until extraction, 40 

days from extraction until 
allliysis 

Cool to 4"C 2-1 L amber glass 

~-----------------~~----------~----------~----------------~------------r-------------~1 
2,4,S-Tiiclllomphenol SW-846 8270 SO pg/1 7 days until extraction, 40 

JIJuminwn SW-8466010 
~----

AntimoD.y SW-846 6010 -· 
Arsenic SW-8466010 

Barium SW-846 6010 

Beryllium SW-8466010 

Cadmium SW-8466010 --
Calcium SW-8466010 

Chromium SW-8466010 --· 
Cobalt SW-8466010 

1--
Copper SW-8466010 

1--
Imn SW-8466010 

1-·---
L.ead SW-8466010 ----
M.agnc::siulll SW-8466010 -------

SW-8466010 

1S pg/1 

3 pg/1 

3 pg/1 

s pg/1 

1 pg/1 

1 pg/1 

100 pg/1 

s pg/1 

s IIIII 
s IIIII 
so,..n 

211111 

100 pg/1 

days from extraction until 
allliysis 

Metals 

180days 

180days 

180days 

180 days 

180 days 

ISO days 

180days 

180days 

180days 

180days 

180days 

180days 

180days 

Cool to 4"C 2-1 L amber glass 

HN03 to pH<2 1-SOO ml pla.'ltic 

HN03 to pH<2 1-SOO ml pla:ltic 

HN03 to pH<2 1-SOO m1 pla.'ltic 

HN03 to pH<2 1-SOO m1 pla:llic 

HN03 to pH<2 1-SOO ml pla:ltic 

HN03 to pH<2 1-SOO ml plalltic 

HN03 to pH<2 1-SOO m1 plalltic 

HN03 to pH<2 1-SOO m1 plalltic 

HN03 to pH<2 1-SOO m1 plalltic 

HN~topH<2 1-soo m1 pla.u 

HN03 to pH<2 1-soo m1 pw:tic 

HN03 to pH<2 1-soo m1 pw;tic 

HN03 topH<2 1-SOO m1 pwtic 

!lfangu•:sc: :---- s IIIII 180days HN03 to pH<2 1-soo m1 pwtic 

I 

12~~ SW-8467470 0.211111 28 days HN03 topH<2 1-SOO m1 pwtic 

Nickel SW-8466010 s pg/1 
1-------

180days HN~topH<2 1-soo m1 pw;tic 

Potassnun 
1-·---

SW-8466010 100 pg/1 180days HN03 tc pH<2 1-SOO m1 plastic 

Sclcniunt SW-8466010 s pg/1 180 days HN03 Ill pH<2 1-SOO ml pla!;tic ·------

A-6 
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APPENDIXB 

ANALYTICAL DATA FOR TREATMENT SYSTEM INFLUENT AND EFFLUENT 

AT THE GRANVILLE SOL VENTS SITE 

-·· ---------- --------~-



--~A!.YTICA!.. !)ATA FOR TIUi'ATMENT SYSTEM !NF!.t'Et"!l. A ... l\ID EFF!..!JENT AT THE GR\NV!LLE SOLVENTS SIT~~ 

Sample Nwnber Nl-24-95 (b) FI-24-9Hc) N2-IS-95 (b) Fl-15-95 (c) N3-IS-95 (b) Fl-IS-95 (c) 

Dace Sampled 1124/95 1124/95 2115195 21lSI9S l/15/95 . 

Unill MCLa ,..,. ,..,. 
11&11 

,..,. ,..,. 
Pwnpin& WeU (a) Extraction Well 1,2 Extraction Well 1,2 Extraction Well 1,2 Extraction Well 1,2 Extraction Well I ,2 Extraction Well 1,2 

Paramaer 

Alwninwn .50 10 200 (d) 11.1 u II u 18.7 15.2 11.1 u 20.4 

Anrimony 6 2.9 u 2.9 u 2.9 u 2.9 u 2.9 u 2.9 u 

Anenic 50 5.5 u 3.1 3.2 2.5 u 2.5 u 3.4 

Bariwn 2000 112 Ill Ill 110 114 114 

Beryllium 4 0.11 0.1 0.07 u 0.07 u 0.07 0.09 

Cadmium 5 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 

Catciwn NA 113000 113000 109000 107000 113000 112000 

Chromiwn 100 0.5 u 0.5 u 0.61 0.5 u 0.5 u 0.5 u 

Cobalt NA 0.9 u 0.89 u 0.9 u 0.9 u 0.9 u 0.9 u 

Copper 1000(d) 0.8 U 0.8 U 4.4 0.8 U 0.8 U 0.8 U 

11-1-ro,;.;n~-----+---3-00(-d)_.,-,.,_ ~ ... · ... :·.""+--t= . 

15 4.6 0.99 u 2.8 u u u 

Maanesium NA 34400 

SO( d) 

Mercury 2 0.06 u 0.06 u 0.06 u 0.06 u 0.06 u 0.1 

Nickel 100 2.3 1.2 u 2.8 1.3 1.2 u 1.2 u 

PolaiiiUiii NA 2640 :Ui30 2730 2680 26)0 2650 

Selcniwn 2.7 u 2.7 u 2.7 u 2.7 u 2.7 u 2.7 u 

Silver 100 (d) 0.7 u 0.7 u 0.7 u 0.7 u 0.7 u 0.7 u 

~~~-oo-~-~------------+---------N-:~----------27-7-~--r-u--+----------28-3-~~r-u--~---------26000--3--r-u--~---------2-55-oo~l-+-u--~~ ~~·' '~'---;1 
Vanadiwn NA 0.9 u 0.89 u 0.9 u 09 u 0.9 u 0.9 u 

Zinc SOOO(d) 85.1 4.6 26 l 33.7 2.9 

Sec end of table for Key. 



--- ---

II 
Sample Number I I N122094(b) F122094 (c) I 1139.5 (b) I I El39S (c) J r Nl-9-9.5 (b) I I Fl-9-9S(c) Nl-17-95 (b) I Fl-17-9S (c) I 

12no194 _I 
I I 

--

I I I I I I I 

IL~~ ~amp led __ I MCLa I 12no194 ti319S I l/319S 119195 lf9/9S 1/17/IIS I !!!7/95 I 
IL Pump~na Well (a) I I I 

-- -, 
1'&11 Exuactio11 Well! Exuaction Well I Exuaction Well I Extracdon Well I E~traction Well 1,2 Extraction Well 1,2 Extraction Well 1,2 Euraction Well 1,2 

ParamCIU 

Benzyl butyl phlbalale 100 10 u 10 u 10 u 10 u 10 u 10 u 10 u tO u 

Di-n-butyl phlbalau: NA 10 u 10 u 10 u 10 u 10 u 10 u 10 u tO u 

Dl-n-octyl phlhalale NA 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

Didhyl phlhalale NA 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

Dimelhyl phlbalatc NA 10 u 10 u 10 u 10 u 10 u 10 u 10 u tO u 

Bcuzo(a)anlhrac:ene 0.1 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

Balzo(a)pyreuc 0.2 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

Bcnzo(b )Ouoi'UIIbalc 0.2 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

Bcnzo(t)Ouorandlene 0.2 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

Chryscne 0.2 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
·-. 

Acenapblhy\eue NA 10 u \0 u 10 u \0 u 10 u 10 u 10 u 10 u 

Anlhracene NA 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

Bcnzo<a.h,i)paylale NA 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

Fluorene NA 10 u 10 u 10 u 10 u 10 u 10 u (Q. .. u 10 u 

Phcnandlreuc NA 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

Dibcnz(a,h)llllllnlceDD 0.3 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

lNla\0(1,1,3-C,D)py~ 0.4 10 u 10 u 10 u 10 u \0 u 10 u \0 u 10 u 

Pyrene NA 10 u 10 u 10 u 10 u !0 1_1 !0 u !0 u 10 u 

BcDzyl Alcohol NA 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

4-Cbloroaniline NA 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
' 

Dibcnzofuran NA 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

2-Melhylnlpblbalene NA 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

' 2-NiiJOIDiliue NA so 
'· 

u so u 26 u 26 u 2S u 25 u 25 u 25 u 

3-Niuoaniline NA so u so u 26 u 26 u 25 u 25 u 25 u 25 u 

Sec end of Jablc for Key. 



• .uiALYTICAL DATA FOR TREATMENT SYSTEM INFLUI!. •• t' AND EFFLUENT AT THE GRANVILLE SOLVENTS Sl1r.. 

- ---- -~~----~~~~--------------

b I I I I I I I I 

i i n Sunpic Nwnbcr I I N1-24-9S I I i'i-24-9) I I N2-IS-9S I I F2-i5-95 I Nl-1~-'J~ Fl-IS-9S 

u I I I I I I ! I I I I n n .... c:""'"''-t I MCu I !l'24.'9S !.'2~,'9~ J 2.'1Sl9S 1tfrtl\~ "91fll'll't.l' 31iSi9S 
I ------r·- 61 IJI~J I__ 

i 
.IIIJ17.) I I I --

Pumpina Well (a) ,.,n Eat1action Well 1,2 Extraction Well 1,2 Extnction Well 1,2 Extraction Well 1,2 Extraction Wdl 1,1 Extraciiun Welll,l 

Pararnacr I l I I -

Accoaphlhene NA 10 u 10 u 10 u 10 u 10 u 10 u 

1,2,4-Trichlorobctw:oc 70 10 u 10 u 10 u 10 u 10 u 10 u 
----
Hc:udllorobcllzcnc NA 10 u 10 u 10 u 10 u 10 u 10 u 

Hcuch1orocdlanc NA 10 u 10 u 10 u 10 u 10 u 10 u 

Bil(2-dllorocdly1)Cibcr NA 10 u 10 u 10 u 10 u 10 u 10 u 

2-Cblorolllphlh&lalc NA 10 u 10 u 10 u 10 u 10 u 10 u 

1,2-DichlorobCDZCDC 600 10 u 10 u 10 u 10 u 10 u 10 u 

1,3-Dichlorobcnzcne 600 10 u 10 u 10 u 10 u 10 u 10 u 

1,4-Dich1orobcnzcno " 10 u 10 u 10 u 10 u 10 u 10 u 

3,3 '-DichlorobcnzidiDc NA 10 u 10 u 10 u 10 u 10 u 10 u 

2,4-Diniuoto1ucnc NA 10 u 10 u 10 u 10 u 10 u 10 u 

1,6-Diniuocolucac NA 10 u 10 u 10 u 10 u 10 u 10 u 

fluol'llllhcno NA 10 u 10 u 10 u 10 u 10 u 10 u 

4-Chloropbcuyl pbcuyl Clbcr NA 10 u 10 u 10 u 10 u 10 u 10 u 

4-Brolllopbcuy1 phenyl Clbcr NA 10 u 10 u 10 u 10 u 10 u 10 u 

Bil(2-dlloroisopropyl)clbcr NA 10 u 10 u 10 u 10 u 10 u 10 u 

Bis(l-dlloroclhozy)lllccbane NA 10 u 10 u 10 u 10 u 10 u 10 u 

Hcuchlorobuladicnc I( c) 10 u 10 u 10 u 10 u 10 u 10 u 
---- -·-

llopborooc NA 10 u 10 u 10 u 10 u 10 u 10 u 

Napblbllcue NA 10 u 10 u 10 u 10 u 10 u 10 u 

Nilrobcazcoc NA 10 u 10 u 10 u 10 u 10 u 10 u 

N-nitrosodipbcnylamlne NA 10 u 10 u 10 u 10 u 10 u 10 u 

N-nittoiOdipropylamiDe NA 10 u 10 u 10 u 10 u 10 u 10 u 

Bil(2-dhylhczyl)pblbalafa 6 2 J 0.9 J 2 m 2 m 46 B 18 

See end of table for Key. 



. .NALYTICAI~ DATA FOR TREATMENT SYSTEM INFLU~:!. .• r AND EFFT.lJENT AT Tl-IF. ~R4NV1l.I.F. ~OJ:VENTS S!1~ 

I 

j J I I i i ,, 
I Sunple Number Nl-24-9$ Fl-24-95 N2-15-95 F2-IS-9S N3-IS-9S F3-JS-9S 

Daac SA~upiai ~ ftiCLa ~ il24/9S 

' 
il24/9S l 2iiS!9S I lii5i9S 

I I l l I' II I I 3/1)/\ll I, l/IS/\15 

l'"umpin& Well (a) I Pan I ExtraCtion Well 1,2 I Extraction Well 1,2 Extraction Well 1,2 I E..il~~lion Well 1,2 Eauac1ion Well 1,2 Extraction Well 1,2 

( Parameter I I I I I. I I I I I I I I I 
4-NitroaniliDe NA 2S u 2S u 26 u 26 u 26 u 26 u 

2,4,6-Tricbloropbcaol NA 10 u 10 u 10 u 10 u 10 u 10 u 

p-Chloro-m-craol NA 10 u 10 u 10 u 10 u 10 u 10 u 

2-CIIorophenol NA 10 u 10 u 10 u 10 u 10 u 10 u 

2,4-Dicbloropbenol NA 10 u 10 u 10 u 10 u 10 u 10 u 

2,4-Dimelbylpbeuol NA 10 u 10 u 10 u 10 u 10 u 10 u 

2-Niuopheuo1 NA 10 u 10 u 10 u 10 u 10 u 10 u 

4-Niuophenol NA 2S u 2S u 26 u 26 u 26 u 26 u 

2,4-Diniuopbeuol NA 2S u 2S u 26 u 26 u 26 u 26 u 

4,6-Dini&ro-2-medlylpheuol NA 2S u 2S u 26 u 26 u 26 u 26 u 

PcnlaCbloropbenol I 2S u 2S u 26 u 26 u 26 u 26 u 

Phenol NA 10 u 10 u 10 u 10 u 10 u 10 u 

Benzoic Acid NA 25 u 2S u 26 u 26 u 26 u 26 u 

2-Melhylpbeuol NA 10 u 10 u 10 u 10 u 10 u 10 u 

4-Melhylpbenol NA 10 u 10 u 10 u 10 u 10 u 10 u 

l,4,S-Tricbloropbalol HA 2S u 2S u 16 u 26 u 26 u 26 u 

I 
Sec end of cable for Key. 
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", . .JlALYTICAL DATA FOR TREATMENT SYSTEM INFLU'b,f AND EFFLUENT AT THE GRANVTU.R SOI.VF.NTS ~n~ 

Sampie Number Nil2094(b) Fi22094 (c) 1139!5 (b) E139!5 (c) N1-9-95 (b) F1-9-9!5 (c) N1-17-95 (b) F1-17-95 (c) 

n .... c: .......... I..A ~2,'20/94 !2/20/94 11~1.,-3 ii3i9S ii9t95 1/'J/IJS • 1/17/95 1/17/95 --a- --•·r•-
' ~-

lJniiS MCI...s 1'&11 1'&11 ;.all ;.&II 1'&11 1'&11 ,.,,, 
"'" 

Pumpina Wcll (a) "'" Extraction Well I Extraction Well I E..t1actioa Well I E!xuactioa Well l Extraction Well 1,2 Extraction Well 1,2 Extraction Welll,2 Extraclion Well 1,2 

Paramclel' 

4-Mclhy 1-2-PCIIIaiiOac NA 0 . .5 u o.s u !5 u !5 u 25 u !5 u 25 u s u 

Methylene Olloride NA 0 . .5 u o.s u I u I u !5 u I u !5 u I u 

Styrene 100 0 . .5 u o.s u I u I u !5 u I u !5 u I u 

1,1,2,2-Tc:uachloroclbaac NA 0.!5 u 0.!5 u 1 u I u !5 u I u !5 u I u 

Tcuachloroclhcac !5 0.!5 u 0.!5 u l u l u l I ! -~( ~:~,:~~:::: :·::: ,, ?~ 0.9 I 

Toluene 1000 I 0.4 I 1 u I u s u I u s u I u 

1,1,1-Trichlorocdwle 100 0.!5 u 0.!5 u 1 u 1 u 21 1 u 1!5 I u 

1,1,2-Trichloroedlaac !5 0.!5 u 0.!5 u 1 u 1 u s u I u !5 u I u 

Trichloroelbcnc !5 3 0.!5 u I u I u I u I ___ {: ;.(':::~:; ,::~, I u 

Vinyl Chloride 1 0.!5 u 0.5 u 1 u 1 u 5 u 1 u s u I u 

m &: p Xylcnca 10,000 0.!5 u o.s u 1 u I u s u I u !5 u I u 

o-Xylcnca 10,000 0.!5 u 0.!5 u I u I u !5 u I u !5 u I u 

Sec end of cable for Key. 



~~ALYnCAL DATA FOR TREATMENT SYSTEM JNFLUJ!.rd• AND EFFLUENT AT THE GRANVILLE :SOLVENTS SITE 

Sample Number Nl-24-"(b) Pl-24-9!5 (c) N2-1!5-9!5 (b) P2-1S-9S (·~) 

Daac Sampled ln4/" ln4/9S 211!5/9!5 2/IS/9S 

Uni11 MCL.a ,.an ,.,n ,.an 1'&11 

Purnpiq Well (.(1 "an EauaclioD Well 1,2 E&uadioa Well 1,2 Euractioa Well 1,2 E&tractioa Well 1,2 

Paamcte~: 

4-MCibyJ-2 .. PCDJJJIODC NA 2!5 u 

Mcthylcac Olio ride NA !5 u 

Styrcoc 100 !5 u 

1,1.2,2-Tctncblnrocduoac NA !5 u 

Tc:rrachloroclbc·lC s 

Tolucac 1000 !5 u 

1,1, 1-Tricbloro~lhaac 200 23 

1,1 ,2-Trichloro ~ihaac !5 !5 u 

Tricblorocdlcac !5 

Viayl Chloride 2 s u 

m ol p Xylcacs 10,000 s u 

ct-Xylcacs 10,000 s u 

KEY: 

(a) - 1bc purapia& \~cu re rc:n 10 diC clllrii:Cioa weUa from wlaich lbc lir llrippcr il dnwia& wa1er. 

(b) - 11laD aampk a were :ollccf«l fromlbc lafluelll Wllllr from lbc llrippcr. 
(c)- 1bac 111111plcr were •:OIIcculd fromlbc c:tlluarl Wiler from lbc llrippcr. 
(d) - Secoadary M ltialum C01111alirlillll Level (SMCL). 
(c) - NDDCIIforccahlc Max mum C:o>awaiDIIII Level Goal (MCLO). 
(0 - TOial tribalon 11'tlliDC coacentratioa caiUIOC exceed 100 ,..n. 

!5 u 33 u s 

I u 7 u I 

I u 7 u 1 

I u 7 u 1 

I I 

I u 7 u I 

0.3 J 3!5 1 

I u 7 u I 

0.8 J I 

I u 7 u I 

I u 7 u I 

1 u 7 u 1 

ShJidiriJladicaiC:I "''ccedatiCC of Mu imum Coatamiaaal Level (MCL) or MCLO, or SMCL, Drlllkhr1 Water llorrllllltiCHU altd Horallh Nhisoriu, NovcmbCr 1994. 
MCL • Mui01um Contm.inaall.cvcl, November 1994. 
NA - Not Applic:ah 1C 
U - The pararacta ns JK• dCICCbxl. The ISIDClaiCd lllllllbcr ladle quauliWioa limil 
B - Tho I:OrllpDUIIl wu dctccfied l11 ao IIIOCiaiCd blaak. 
J - The compouad wu dc:ccrcd, llut ar a coDCCIIIrllioa lcll dwllbc RpOniq limit. 

Sec cod of aablc for Key. 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

N3-IS-"(b) Fl-1!5-9!5 (c) 

3/1!5/9!5 3/1!5/9S 

1'&11 ,.,,I 

E&tractioa 'W'eU 1,2 Extracrioa Well 1,2 

l:t u s u 

:~ u I u 

:~ u I u 

:~ u I u 

0.3 J 

:z u 1 u 

38 I u 

:z u 1 u 

-~ 1 u . 

2 u I u 

2 u I u 

2 u I u 




